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@> A fastener tape for disposable diaper. 

@ A fastener tape for disposable diaper comprising a base 
tape carrying thereon a adhesive layer: 

said base tape having an elasticity: a hysteresis being 
generated between a tensile force exerted on said base tape 
and a stretch of said base tape: a hysteresis loss ratio of a hys- 
teresis curve being 20 to 80%: 

or said base tape comprising a first portion (A) and a sec- 
ond portion (C) both being non-elastic, and an intermediate or 
a third portion (B) having an elasticity and the hysteresis loss 
^ ratio within said range. 
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A FASTENER TAPE FOR DISPOSABLE DIAPER 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

The present invention relates to a fastener tape 
for disposable diaper, so improved as to facilitate 
putting on of diposable diaper, to reduce a discomfort- 
able oppression exerted around a wearer's waist during 
use thereof and to improve fittingness therearound. 

(2) Description of the Prior Art 

It is well known to use pressure-sensitive 
adhesive tape as means to fasten disposable diaper on 
the wearer's body. As such pressure-sensitive adhesive 
tape, various types have already been proposed. For 
example, Japanese Patent Publication 52-34978 discloses 
pressure-sensitive adhesive tape without use of release 
paper and Unexamined Disclosure of Japanese Utility 
Model Application 55-75608 describes three-layered 
pressure-sensitive adhesive tape adapted to be 
repeatedly used. These fastener tapes of prior art 
have been adopted by most of disposable diapers on the 
market. However, these pressure-sensitive adhesive 
tapes serve only to fasten the respective disposable 
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diapers on the wearers' bodies and no information on 
characteristics or properties of base tapes used in 
these fastener tapes of prior art can not be found in 
said Publication and Disclosure. 

As said base tape, paper- polyethylene- and 
polypropylene-film, non-woven fabric and woven fabric 
have generally be used independently or in combination. 
Any way. these materials have no elasticity. 

Although still not commercially available, it has 
recently been proposed to make the base tape elastic so 
that the diaper may comfortably fit around the wearer's 
waist and thereby excretion may be effectively prevent- 
ed from leakage. For example, Unexamined Disclosure of 
Japanese Patent Application 51-68345 describes fine 
elastic bodies such as rubber bands connected between 
fastener tapes so that said rubber bands fit around the 
wearer's waist. Unexamined Disclosure of Japanese 
Utility Model Applica-tion 57-157209 proposes a 
fastener tape centrally provided with elastic body so 
that the central portion of the fastener tape becomes 
elastic. However, these two Gazettes contain no 
description on the elastic bodies used therein. 
Accordingly, these elastic bodies seem to have a 
substantially perfect elasticity, i.e., to exhibit a 
substantially same stretch even after previously 
stretched so far as it is subjected to the same tension 
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as the previous tension. 

With the fastener tape utilizing the base tape 
having no elasticity, a position of the fastener tape 
is fixed once the disposable diaper has been put on the 
wearer, so that, if the diaper has been put on loosely, 
there will occur a gap between the diaper and the 
wearer, causing excretion leakage during use and, If 
the diaper has been put on tightly, there will occur an 
excessive oppression around the wearer's abdomen, back 
and legs with a danger that the wearer's skin will be 
injured in an extreme case. 

With the fastener tape utilizing the elastic body 
having the substantially perfect elasticity as 
mentioned above as the base tape, an excessively low 
elasticity will result In that the fastener tape 
exhibits Inconveniently excessive stretch during 
putting on of the disposable diaper while an 
excessively high elasticity will result in that the 
fastener tape exhibits inconveniently excessive 
contraction and, therefore, dlscomf ortable oppression 
around the wearer's waist. With the fastener tape 
adopting the base tape having practically perfect 
elasticity such as natural rubber or synthetic rubber, 
if the tape is too thin, a sufficient firmness to 
facilitate putting on of the disposable diaper can not 
be obtained. If the base tape is made thicker to 
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assure a desired firmness, there occurs the danger that 
the wearer's skin is injured as in the case of the 
non-elastic base tape and, in addition, a cost is 
increased. Furthermore, the fastener tape utilizing 
the base tape having the practically perfect elasticity 
and being excessively thin necessarily reduces 
productivity and increases the cost, since a coating 
speed of adhesive is extremely limited due to said poor 
firmness. During a secondary processing also, said 
poor firmness necessitates a reduction of productivity. 

The fastener tape described in the previously 
mentioned Unexamined Disclosure of Japanese Utility 
Model Application 57-157209 has no firmness necessary 
for convenient use, since the elastic portion forming a 
part of the base tape is made of ordinary elastic 
sheet. 

With the fastener tape described in the previously 
mentioned Unexamined Disclosure of Japanese Patent 
Application 51-68345, the wearer's skin is oppressed 
and sometimes becomes reddish, since the fine elastic 
bodies such as rubber bands directly oppresses the 
wearer's waist. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
novel and improved fastener tape for disposable diaper 
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adapted to be conveniently put on a wearer, to moderate 
a possible oppression around the wearer's waist and 
to improve a fittingness of the disposable diaper 
around the wearer's waist. 

Another object of the present invention is to 
provide a novel and improved fastener tape for 
disposable diaper being properly elastic, soft but firm 
and adapted to prevent an excretion leakage 
effectively. 

Still another object of the present invention is 
to provide a novel and improved fastener tape for 
disposable diaper adapted to facilitate Its manufactur- 
ing and processing. 

These objects are achieved, in accordance with the 
present invention, by a fastener tape for disposable 
diaper comprising a base tape carrying thereon an 
adhesive layer, characterized in that said base tape 
has an elasticity; that a hysteresis is generated 
between a tension exerted on said base tape and a 
stretch of said base tape; and that a hysteresis loss 
ratio of the hysteresis curve is 20 to 80%. 

Said objects are achieved, in accordance with the 
present invention, by provision of a fastener tape 
characterized in that said base tape consists of non- 
elastic first and second portions forming opposite ends 
of said base tape and an intermediate third portion 
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having an elasticity and the hysteresis loss ratio 
lying within said range. 

The fastener tape according to the present 
invention will be described more in detail. Said base 
tape preferably presents an elasticity such that a 
stretch of 30 to 400% is obtained under a tensile force 
of 1000 to 1500g/cm. Excessively stretching would make 
it inconvenient to put the disposable diaper on the 
wearer and insufficiently stretching would make it 
difficult to obtain a suitable fittingness of the 
diaper around the wearer's waist. To obtain an 
effective fittingness of the diaper around the wearer's 
waist, said elastic body preferably presents a 
permanent strain less than 30% under a stretching of 
100%. 

It is also desired that there is generated between 
the tension exerted on said base tape and the stretch- 
ing thereof a hysteresis and, therefore, a hysteresis 
loss. Such base tape has a characteristic that a force 
occur ing when the base tape conrtacts is less than a 
force necessary to stretch such base tape. In other 
words, such base tape exhibits the characteristic that 
there occurs a properly high drag when the fastener 
tape is under a tensile force to put the disposable 
diaper on the wearer while a relatively weak 
contracting force occurs once the diaper has been put 
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on the wearer. 

In the fastener tape according to the present 
invention, a hysteresis loss ratio of the base tape 
must be 20 to 80%, preferably 30 to 75X. So far as the 
hysteresis loss ratio lies in such order, a properly 
high drag is generated to a tensile force when the 
fastener tape is stretched to put the disposable diaper 
on the wearer so that any excessive stretch of the 
fastener tape due to an excessive tensile force can be 
avoided while, once the disposable diaper has been put 
on the wearer, a properly weak contraction force 
maintains a suitble fittingness around the wearer's 
waist so that any discoraf ortable oppression around the 
wearer's waist can be avoided. A hysteresis loss ratio 
less than 20% would eliminate a desired difference 
between a tensile force for putting on of the diaper 
and a contractile force after wearing, resulting in the 
various problems encountered by the base tape of prior 
art. On the contrary, a hysteresis loss ratio more 
than 80% would make the base tape substantially non- 
elastic and make it impossible to improve the 
fittingness of the disposable diaper around the 
wearer's waist. 

In one embodiment of the present Invention, said 
base tape consists only of a base sheet having said 
hysteresis loss ratio. 
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Such base sheet is classified into two groups, 
i.e., a base sheet' of well known construction using a 
specific elastic material as its base material and a 
base sheet of a specific construction having a desired 
elasticity regardless of base material. 

Elastic bodies useful for the former base sheet 
include, for example, polyurethane, modified poly- 
ethylene, polyvinylalcohol and polybutadiene which are 
unoriented, polyvinylchloride, ethylene-propylene- 
dienemixture. SBS (polystyrene-polybutadi ene-poly- 
styrene copolymer), SEBS [polystyrene-poly ( ethylene- 
butylene)-polystylene block copolymerD and propylene 
rubber independently or in combination thereof, so far 
as it has a hysteresis loss ratio of 20 to 80% 

As the latter base sheet, a base sheet is useful 
which has a plurality of weakened areas disposed 
adjacent to one another, each weakened area being 
elongate transversely of the sheet so that 
substantially no drag and stress develop to any 
deformation transversely of the sheet. 

Now said base sheet having the weakened areas will 
be described in detail. The weakened area formed in 
said base sheet means the area which develops 
substantially no drag and stress to any deformation, in 
other words, the area which includes substantially no 
means for transmission of a force. Stress such as a 



0191355 



9 

tensile force exerted on the sheet, generally trends to 
deform this sheet and the sheet, in turn, develops drag 
and stress to this deformation. However, if this sheet 
is partially deprived of its means for transmission of 
force, i.e., said sheet is partially provided with 
areas in which said means for transmission of force are 
substantially absent, these areas practically exhibit 
no drag and stress to any deformation. Such areas are 
designated as the weakened areas in accordance with the 
present invention. 

Said weakened areas are not limited with respect 
to their shapes and heed not be uniform, so far as they 
are elongate transversely of the sheet. Examples of 
such weakened area elongate transversely of the sheet 
include elongate opening and slit such as elongate 
rhombic and rectangular ones formed in the base sheet. 
These opening and slit may be closed by film or the 
like, on condition that the weakened area still never 
develops a practical drag and a stress to any 
deformation transversely of the sheet. The base sheet 
provided with such weakened areas structurally presents 
an elastic deformation in response to a tensile force 
exerted laterally of the weakened area. i.e., 
longitudinally of the sheet. To generate an effective 
elasticity laterally of each weakened area, i.e., 
longitudinally of the sheet, a length of the weakened 
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area transversely of the sheet, depending on its 
particular shape- is preferably 1 to 6 mm and 1.3 times 
a length longitudinally of the sheet, particularly 1.5 
times or higher. If the length of each weakened area 
transversely of the sheet is less than 1.3 times of its 
length longitudinally of the sheet, an elastic 
deformation occurring in the fastener tape according 
to the present invention would be insufficient to 
obtain an effective elasticity required for the 
disposable diaper. The number of these weakened areas 
elongate transversely of the sheet is preferably 4 to 
120/cm 2 , depending on their shapes. 

Said weakened areas are formed elongate 
transversely of the fastener tape according to the 
present invention. Transverse direction of the 
fastener tape corresponds to vertical direction of the 
disposable diaper provided with the fastener tape 
according to the present invention when the diaper has 
been put on the wearer. The fastener tape of the 
invention thus expands and contracts transversely of 
the disposable diaper when the latter is put on, since 
the base sheet structurally presents an elastic 
deformation transversely of the weakened areas. 

Said weakened areas elongate transversely of the 
sheet are provided in plurality adjacent to one 
another. However, they are not continuous but with 
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interposition of areas other than the weakened areas. 
More the number of these weakened areas elongate 
transversely of the sheet and larger the shift between 
each pair of adjacent weakened areas transversely of 
the sheet, larger the elastic deformation exhibited by 
the base sheet. Although these weakened areas elongate 
transversely of the sheet may realized in the form of 
openings or slits, the base sheet may be constructed as 
a net of which the respective meshes function as the 
weakened areas elongate trasversely of the sheet to 
facilitate manufacturing and to improve a wearing 
comfortability. When the areas other than the weakened 
areas are defined by strands, a thickness of each 
strand is preferably 50 deniers or larger, particularly 
150 to 15000 deniers to give the fastener tape 
according to" the present invention an effective 
firmness. Furthermore, it is also possible that said 
areas other than the weakened areas elongate 
transversely of the sheet may be provided with other 
weakened areas which are elongate not transversely of 
the sheet or not elongate. In such case, said weakened 
areas which are elongate not transversely of the sheet 
or not elongate contribute in a different manner or do 
not contribute at all to the elastic deformation of the 
base sheet, depending on their shapes and orientations. 
When the base sheet includes said weakened areas, 
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the fastener tape according to the present invention is 
adequately elast i c-def ormable, whether material of the 
base sheet is elastic or not, since the base sheet is 
structurally elastic-def ormable owing to said weakened 
areas, even when the base sheet material itself is not 
elastic- Therefore, no limitation is imposed on the 
base sheet material. Suitable materials for the base 
sheet include, for example, polyethylene, poly-, 
propylene, polyester, nylon, ethylene-vinyl acetate co- 
polymer, modified polyethylene, and celluloses such as 
paper. As the base sheet material, non-elastic 
materials are rather preferable in view of the 

firmness. Weight per unit area of the base sheet is 

2 

preferably 10 to 200g/m . 

Of said base sheets useful for the present 
invention, NETLCH^ aval 1 able from Tokyo Polymer Co. is 
particularly preferable. This base sheet comprises a 
Plurality of strands slightly oblique in opposite 
direction with respect to the width of the sheet, 
forming a net including a plurality of integrated 
intersecting points. In the net formed by these 
strands, areas having no srtands, i.e., meshes provide 
rhombic openings elongate transversely of the sheet, 
which function as the weakened areas. 

Said base tape in the fastener tape according to 
the present invention may comprise said base sheet and 
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an elastic material integrated therewith. instead of 
the single component structure as mentioned above. 
Such integration of the elastic material permits the 
base sheet as a whole to have its hysteresis loss ratio 
within said specified range, even when the base sheet 
material itself has a hysteresis loss ratio outside 
said specified range. The base sheet including the 
weakened areas as mentioned above will get its weakened 
areas covered with said elastic material. However, 
even after the weakened areas have been covered with 
the elastic material, the base sheet maintains its 
firmness and usually keeps its softness also, so far as 
the elastic material is not thicker than the base sheet 
itself. Thus the elastic def ormarbi 1 i ty of the 
weakened areas is never affected. Covering the 
weakened areas with the elastic material is rather 
advantageous in that coating or formation of the 
adhesive layer is facilitated. 

Said elastic material may be applied in form of a 
sheet by means of heat, adhesive etc. on front or rear 
surface of the base sheet, or the base sheet may be 
impregnated or coated with resin dissolved in solvent, 
or monomer or oligomer itself, or dissolved in solvent, 
and/or may be polymerized or crossl inked under electron 
rays, ultraviolet rays, heat or like. Useful elastic 
materials include polyurethane, polybutadiene, ethylene- 
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vinylacetate copolymer, modified polyethylene, styrene- 
butadi ene rubber , i sotact i c i soprene rubber , SBS 
(polystyrene-polybutadiene-polystyrene copolymer) , SIS 
( polystyrene-poly isoprene-polystyrene copolymer) , nat- 
ural rubber, chloroprene rubber, nitril rubber, 
ethylene-propylene rubber, ethylene-propyl ene-di ene 
mixture, butadiene rubber and any other materials, so 
far as being elastic- When the elastic material is 
applied in form of a sheet upon the base sheet, the 
elastic material is used in form of film, non-woven 
fabric, woven fabric or the like. It is un- necessary 
that all of the weakened areas of the base sheet is 
covered with the elastic material. Furthermore, not 
only the weakened areas but also the rest areas may be 
covered with the elastic material without reduction of 
the desired effect. 

In the fastener tape according to the present 
invention, the base sheet not necessarilly has to 
exhibit the characteristics as have been described 
above at every portion thereof. In consideration of 
ease for use and processing of the fastener tape, it is 
rather preferable that the base tape comprises first 
and second portions disposed on opposite ends and 
having no elasticity and an intermediate or a third 
portion as an elastic portion having said hysteresis 
loss ratio. 
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As a preferred embodiment of such base tape, an 
arrangement may be considered such that the base sheet 
comprises the first and second portion forming the 
opposite ends of the sheet as the non-elastic 
portions and the intermediate or the third portion 
including a plurality of weakened areas elongate trans- 
versely of the sheet and presenting substantially no 
drag and stress in response to any deformation trans- 
versely of the sheet. 

Now said first and second portion will be 
described in detail. These portions must be non- 
elastic and this requirement may be satisfied in 
various manners. For example, these portions may be 
non-elastic sheets of well known art merely connected 
by heat, adhesive or the like to the opposite ends of 
the third portion, or the base sheet or the base tape 
constituting the third portion may be prolonged in 
opposite directions and then said non-elastic sheets of 
well known art are applied by means of heat, adhesive 
or the like on front or rear surface of associated 
extensions of said base sheet or base tape, or the base 
sheet or base tape constituting the third portion may 
be impregnated or coated with resin dissolved in 
solvent, monomer or oligomer itself or dissolved in 
solvent and then subjected to polymerization and cross- 
linking under electron rays, ultraviolet rays, heat or 
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the like to make these portion non-elastic. When the 
third portion comprises, as previously mentioned, the 
base sheet including the weakened areas elongate 
transversely of the sheet and the elastic material 
integrated therewith, said base tape may be prolonged 
in opposite directions and then these extensions of the 
elastic material may be crossl inking, polymerization or 
heat calender processed to obtain the first and second 
non-elastic portions. 

The fastener tape according to the present 
invention comprises said base tape wholly or partially 
coated with the adhesive layer. Particularly when the 
base tape consists of, as previously mentioned, the 
first portion, the second portion and the third 
portion, all the surfaces of said three portions may be 
coated with the adhesive layer, but coating of the 
adhesive on the third portion which is soft and elastic 
is relatively diffucult and may often increase the 
manufacturing cost, so that it is preferred to coat 
wholly or partially the surfaces of the first portion 
and the second portion with the adhesive. Such 
procedure cause no problem in use of the fastener tape 
according to the present invention. Adhesive used to 
form the adhesive layer may be selected at will from 
various types such as solvent type, emulsion type, hot 
melt type and any other types. 
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The fastener tape according to the present 
invention is used, as in the conventional fastener 
tape, to connect the front body and the rear body of 
the disposable diaper at the waist level at opposite 
sides. 

The fastener tape for disposable diaper according 
to the present Invention, as aforementioned, includes 
the base tape having a proper elasticity and a 
hysteresis loss ratio of 20 to 80% and thereby provides 
a remarkable effect such that the fastener tape can be 
easily handled to put the disposable diaper on the 
wearer, a possible oppression exerted around the 
wearer's waist can be reduced as effectively as 
possible, a fittingness of the disposable diaper around 
the wearer's waist is improved and thereby any 
excretion leakage about the waist can be prevented. 

When the base tape consists only of the base sheet 
including a plurality of the weakened areas elongate 
transversely of the sheet adapted to develop 
substantially no drag and stress in response to a 
deformation transversely of the sheet, or comprises 
said base sheet and the elastic material integrated 
therewith, the fastener tape for disposable diaper 
according to the present invention provides another 
effect such that, even if the tape as a whole is made 
thicker, a proper softness is maintained, a firmness is 



0191355 



18 

relatively high with a same weight per unit area, the 
areas other than the weakened areas such as the strands 
may be thicker without a danger to injure the wearer's 
skin and rather facilitates wearing and use of the 
disposable diaper. 

The fastener tape is substantially not deformed 
transversely of the base tape in response to any 
tensile force when the base tape comprises the base 
sheet including said weakened area, so that, in a 
secondary processing, the base tape may be fed 
transversely thereof under a tension in this direction 
without a substantial deformation. Accordingly, a 
mechanical speed may be increased during the secondary 
processing and a productivity is improved by performing 
the secondary processing of the fastener tape for 
disposable diaper according to the present invention in 
the manner as mentioned just above. Moreover, such 
effect is achieved in coating the base tape with 
adhesive. 

When the opposite ends of the fastener tape for 
disposable diaper according to the present invention 
comprise the first portion and the second portion both 
being non-elastic, these end portions may be easily 
gripped and handled. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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The present invention will become more fully 
understood from the detailed description given herein- 
below and accompanying drawings which are given by way 
of illustration only, and thus not limitative of the 
present invention, and wherein : 

Fig. 1 is a graphic diagram illustrating a 
hysteresis curve exhibited by base material of fastener 
tape according to the present invention; 

Fig. 2 is a plan view illustrating a first 
embodiment of the present invention as attached to 
disposable diaper: 

Fig. 3 is an enlarged section taken along a line X 
- X in Fig. 1; 

Fig. 4 is an enlarged longitudinal section taken 
along an essential portion of the first embodiment; 

Fig. 5 is a sectional view similar to Fig. 4 but 
illustrating a second embodiment of the present 
invention; 

Fig. 6 is a plan view illustrating a third 
embodiment of the present invention as attached to 
disposable diaper at a waist level on one side; 

Fig. 7 is a section taken along a line Y - Y in 
Fig. 6; 

Fig. 8 is a longitudinal section similar to Fig. 4 
but illustrating a fourth embodiment of the present 
invention; 
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Fig. 9 through 12 are enlarged plan views 
respectively showing essential portions of base sheets 
having weakened areas of patterns different from that 
as shown in Fig. 6; 

Fig. 13 is a longitudinal section illustrating a 
fifth embodiment of the present invention as attached 
to disposable diaper at a waist level on one side; 

Fig. 14 is a longitudinal section similar to Fig. 
13 but illustrating a sixth embodiment of the present 
invention; 

Fig. 15 is a longitudinal section similar to Fig. 
13 but Illustrating a seventh embodiment of the present 
invention; 

Fig. 16 is a longitudinal section similar to Fig. 
13 but illustrating a eighth embodiment of the present 
invention; 

Fig. 17 is another longitudinal section of the 
embodiment as shown in Fig. 16; 

Fig. 18 is an enlarged plan view illustrating an 
essential portion of the base sheet incorporated in the 
embodiment as shown by Fig. 16; 

Fig. 19 is an enlarged plan view illustrating an 
essential portion of the base tape incorporated in the 
embodiment as shoen by Fig. 16; 

Fig. 20 is a longitudinal section illustrating a 
ninth embodiment of the present invention: and 
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Fig. 21 is a longitudinal section illustrating a 
tenth embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Fig. 1 is a graphic diagram illustrating a 
hysteresis curve exhibited by base material of fastener 
tape according to the present invention, wherein a 
hysteresis loss ratio can be calculated from; 

[ S / (S + R) ] X 100 (X) 
Where S represents an area defined by oblique lines as 
a hysteresis loss and R represents an area underlying 
S. It should be noted here that the hysteresis curve 
in Fig. 1 is based on a tensile test utilizing a tester 
TENSILON in which a sample of 25mm wide base tape was 
stretched by 100S under a tension of lOOrom/min. and 
then released. The arrows in Fig. 1 indicate a stress 
(tension) and a strain (elongation), respectively. The 
vertical axis in Fig. 1 indicates the stress, and the 
horizontal axis in Fig. 1 indicates the strain. As 
seen in Fig. 1, the tension during stretching (upper 
curve) is higher than the tension after put on a wearer 
( lower curve) . 

Figs. 2 and 3 are plan view and enlarged section 
taken along the line X - X, respectively, illustrating 
the first embodiment of the fastener tape according to 
the present invention as attached to the rear body of 
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disposable diaper at the waist level on one side. 
Reference numeral 1 designates a fastener tape and 
reference numeral 2 designates disposable diaper. The 
fastener tape 1 comprises, as seen in Fig. 4 
illustrating the essential portion thereof in an 
enlarged longitudinal section as prior to attachment, a 
base tape 4 consisting only of a base sheet 3 made of 
elastic material having a hysteresis loss ratio of 20 
to 80% and well known structure, and an adhesive layer 
5 extending over an entire surface of said base tape 4. 
The fastener tape 1 is adhesively attached to 
disposable diaper 2 at the waist level on opposite 
sides. More specifically, the fastener tape 1 is 
attached to the rear body of disposable diaper 2 on 
outer and inner sides of said rear body with inter- 
position of said adhesive layer 5. In acutual use of 
the fastener tape 1, a portion of the fastener tape 1 
adhesively attached to the rear body of disposable 
diaper 2 at the waist level on opposite sides which is 
adhesively attached to the inner surface of the rear 
body is released and the portion thus released is then 
adhesively attached to the outer surface of the front 
body of disposable diaper 2 at the corresponding side 
at the waist level. 

Referring to Fig. 3, reference numeral 8 
designates release tape partially covering the adhesive 
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layer 5 to facilitate the release operation as 
mentioned above. 

Fig. 5 is a sectional view illustrating the 
essential portion of the second embodiment of the 
present invention in an enlarged scale. This 
embodiment is similar to the first embodiment except 
that the fastener tape 1 comprises first and second 
portions A, B at opposite ends made of nonelastlc body 
and an intermediate or third portion C made of the base 
tape 4 consisting only of the base sheet 3 as in the 
first embodiment. 

Figs. 6 and 7 are the plan view and the section 
taken along the line Y - Y in Fig. 6, respectively, 
illustrating the third embodiment as attached to the 
rear body of disposable diaper 2 at the waist level on 
one side. The fastener tape 1 comprises, as in Fig. 3, 
the base tape 4 consisting only of the base sheet 3 
having a hysteresis loss ratio of 20 to 80X and the 
adhesive layer 5 covering the entire surface of said 
base tape 4. However, the base sheet 3 in this 
embodiment differs from that as shown in Fig. 3 in that 
comprises a plurality of strands 6 slightly oblique in 
opposite directions with respect to the width of the 
fastener tape 1, forming net including a plurality of 
intersecting points Integrated respectively. Areas 
having no strands 6 define rhombic openings which are 
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longer transversely of the fastener tape 1 and serve as 
weakened areas 7. Such base sheet 3 and, therefore, 
the fastener tape 1 are substantially non-elastic 
transversely of the fastener tape 1 and structurally 
contractible longitudinally of the fastener tape 1. 
Also referring to Figs. 6 and 7, reference numeral 8 
designates the release tape. 

Fig. 8 Is the longitudinal section illustrating 
the fourth embodiment of the present invention, in 
which the fastener tape 1 is similar to that as shown 
by Figs. 6 and 7 except that the adhesive layer 5 does 
not cover the entire surface of the base sheet 3 but 
the opposite ends only. 

Figs. 9 through 12 are enlarged plan views 
respectively showing essential portions of the base 
sheets 3 having the weakened areas 7 of patterns 
different from that as shown in Fig. 6. Each weakened 
area 7 is an elongate hexagonal opening in Fig. 9, an 
elongate, substantially rectangular opening in Fig. 10, 
an elongate triangular opening in Fig. 11 and an 
elongate slit in Fig. 12. Any of these base sheets 3 
having such weakened areas 7 may be used in the 
fastener tape according to the present invention. 
Referring to these figures, reference numeral 6 
designates strands. 

Fig. 13 is a longitudinal section illustrating the 



0191355 



25 

fifth embodiment of the present invention as attached 
to the rear body of disposable diaper 2 at the waist 
level on one side. The fastener tape 1 comprises the 
base tape 4 integrally consisting of the base sheet 3 
and the elastic body 9 f and the adhesive layer 5 
covering the entire surface of said base tape 4. 
Similarly to the embodiment of Fig. 6, the areas having 
no strands 6 define a plurality of weakened areas 7 In 
the shape of rhombic openings elongate transversely of 
the fastener tape 1. The elastic body 9 is integrated 
with the base sheet 3 so as to close the respective 
weakened areas 7. The fastener tape 1 is shown to be 
adhesively attached to the rear body of disposable 
diaper 2 at the waist level on one side so that the 
fastener tape 1 is adhesively attached on outer and 
inner surfaces of said rear body With interposition of 
the adhesive layer 5. Referring to Fig, 13, reference 
numeral 8 designates the release tape* 

Fig. 14 is the longitudinal section illustrating 
the sixth embodiment of the present invention, in which 
the fastener tape 1 is similar to that of Fig. 13 
except that the elastic body 9 is disposed on outer 
side of the base sheet 3. 

Fig. 15 is the longitudinal section illustrating 
the seventh embodiment of the present invention, in 
which the fastener tape 1 is similar to that of Fig. 13 
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except that the elastic body 9 is disposed, in contrast 
with the embodiment of Fig. 14, not on outer side but 
on inner side of the base sheet 3. 

It is obviously possible that the base sheets 3 of 
Figs. 9 through 12 may be selectively used as the base 
sheets in the embodiments of Figs. 13 through 15. 

Fig. 16 is the longitudinal section illustrating 
the eighth embodiment of the present invention as 
attached to the rear body of disposable diaper 2 at the 
waist level on one side and Fig. 17 is the longitudinal 
section illustrating the fastener tape of Fig. 16 prior 
to attachment. The fastener tape 1 comprises, as that 
of Fig. 15, the first portion A, the second portion B, 
which are non-elastic and disposed on the opposite 
ends, respectively, the intermediate or third portion C 
having elasticity and the adhesive layer 5 disposed on 
the surfaces of said first portion A and said second 
portion B. The first portion A, the second portion B 
and the third portion C comprise the base tape 4 as 
shown by Fig. 19 and such base tape 4 consists of the 
base sheet 3 and the elastic body 9 integrated 
therewith so as to obtain desired elasticity as will be 
mentioned later. However, the elastic material 9 is 
subjected to crossl inking, polymerization or hot 
calender treatment to make the elastic material non- 
elastic, so that the elastic material 9 presents 
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elasticity only at the third portin C which has not 
been subjected to such treatment. 

The base sheet 3 in said base tape" 4 comprises* as 
in the embodiment of Fig. 6. a plurality of strands 6 
slightly oblique In opposite directions with respect to 
the width of the fastener tape 1, forming net including 
a plurality of integrated Intersecting points, as shown 
in Fig. 18, so that the areas having no strands 6 
define a plurality of weakened areas 7 in the shape of 
rhombic openings elongate transversely of the fastener 
tape 1. Such base sheet 3, as previously pointed out, 
substantially has no elasticity transversely thereof 
and is structurally contractible longitudinally. 

The elastic material 9 in said base tape 4 is 
integrated with the base sheet 3 so as to close the 
respective weakened areas 7, as seen from Figs. 16. 17 
and 19. It should be understood that the elastic 
material 9 may be disposed on the outer or inner 
surface of the base sheet 3, as seen from Figs. 14 and 
15. When it is desired to make the base tape 4 non- 
elastic, when the base tape 4 is coated with the 
adhesive layer 5 or when the base tape 4 or the 
fastener tape 1 is subjected to any secondary 
processing, it is preferable for operation to shift the 
base tape 4 or the fastener tape 1 longitudinally of 
the elongate weakened areas 7, since the base sheet 3 
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is not substantially deformed in this direction. 

It is obvious that said base tape has the 
hysteresis loss ratio of 20 to 80%. Also referring to 
Fig. 16, reference numeral 8 designates the release 
tape. 

Fig. 20 is a longitudinal section illustrating a 
ninth embodiment of the present invention, in which the 
fastener tape 1 is similar to the embodiments of Figs- 
16 through 19 except that the tape 1 is not constructed 
of the base sheet 3 and the elastic material but 
consists only of the base sheet 3 and the first portion 
A and the second portion B comprise non-elastic sheets 
10, 10 applied to the base sheet 3 at the opposite 
ends ♦ respect i vely . 

Fig. 21 is a longitudinal section illustrating the 
tenth embodiment of the present invention, in which the 
fastener tape 1 is similar to the embodiment of Fig. 20 
except that the base tape 4 consisting only of the base 
sheet 3 constitutes neither the first portion A nor the 
second portion B but only the third portion C and non- 
elastic sheets 10, 10 constituting said first portion A 
and said second portion B connected to the opposite 
ends of said base tape 4. 

Following experiments and comparative experiments 
demonstrate the effect of the fastener tape for 
disposable diaper constructed in accordance with the 
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present invention. 

EXPERIMENTS t - 8 AN H COMPARATIVE EXPERIMENTS 1 - 3 

The fastener tape including the base tape 
consisting of the non-elastic portions and the inter- 
mediate elastic portion, as seen in Figs. 5 and 17 is 
manufactured and attached to the commercially available 
disposable diaper MERRIES® (Kao Corporation) of L-slze. 
These samples were actually put on 10 monitors (babies 
weighing lOKg or higher) for 3 hours and a fittingness 
as well as an oppression around the waist immediately 
after wearing and immedeately before removal were 
examined. The result was listed in a Table 1 as shown 
later. 

As the non-elastic portion, oriented polypropyrene 
film 150 jjl thick and as the elastic portion, sheets as 
mentioned below were used. Width of the base tape was 
25mm and length of the elastic portion was 15mm. 
(1) Sheet used in Experiment 1 : 

Elastic material (hysteresis loss ratio: 49%. 
force required for 200% stretch: I300g) consisting of 
NETLON® manufactured by Tokyo Polymer Co. (made of 
polyethylene of 150g/m 2 , the longitudinal and lateral 
length of each opening are 2000>t and respect- 
ively) applied upon MOBILONFI 60 yu thick, poly- 
urethane manufactured by Nisshlnbo Co. 
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(2) Sheet used in Experiment 2 : 
Elastic material (hysteresis loss ratio: 41%, 

force required for 200% stretch: 1500g) consisting of 
said NETLOI^ used in Experiment 1 applied upon said 
MOBILONFILIil® 80/< thick. 

(3) Sheet used in Experiment 3 : 
Elastic material (hysteresis loss ratio: 32%, 

force needed for 120% stretch: 1050g) consisting of 
said NETLO!^ used in Experiment 1 applied upon said 
MOBILONFILfP 100>u thick. 

(4) Sheet used in Experiment 4 : 
Elastic material (hysteresis loss ratio: 71%, 

force needed for 200% stretch: 700g) consisting only of 
said NETLOt^used in Experiment 1. 

(5) Sheet used in Experiment 5 : 
Elastic material (hysteresis loss ratio: 60%, 

force needed for 100% stretch: HOOg) consisting only 
of RABALO!^SJ640Q 100/1 thick, i.e., SEBS [polystylene- 
poly(ethylene-butylene) -polys tylene block copolymer] 
resin manufactured by Mitsubishi Petrochemical Co. 

(6) Sheet used in Experiment 6 : 
Elastic material (hysteresis loss ratio: 41%, 

force needed for 200% stretch: 1300g) consisting only 
of M I LASTOMER 5520B manufactured by Mitsui 
Petrochemical Industry (polyolefine resin) having a 
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thickness of 250/i . 

(7) Sheet used in Experiment 7 : 

Elastic material (hysteresis loss ratio: 55%, 
force needed for 200% stretch: l250g) consisting only 
of ELASTOMER AR460C (styrene-butadiene copolymer) 300/* 
thick manufactured by Alon Kasei Co. 

(8) Sheet used in Experiment 8 : 

Elastic material (hysteresis loss ratio: 35%, 
force needed for 200% stretch: I180g) consisting only 
of MITSUI EPT 500 /t thick, styrene-propylene-diene 
mixture manufactured by Mitsui Petrochemical Industry Co., 
and exposed four times to electron rays of 5 inagarad. 

(9) Sheet used In Comparative Experiment 1 : 
Elastic material (hysteresis loss ratio: 89%, 

force needed for 100% stretch: 200g) consisting only of 
NETLO!^ (made of polyethylene of 100g/m 2 , the 
longitudinal and lateral length of each opening are 
1200/*and 1000/*respectively) . 

(10) Sheet used in Compararive Experiment 2 : 
Elastic material (hysteresis loss ratio: 13%, 

force needed for 200% stretch: WOOg) consisting only 
of MOBILONFIUvP 100 thick. 

(11) Sheet used in Comparative Experiment 3 : 
Elastic material (hysteresis loss ratio 12%, 

force needed for 100% stretch: I350g) consisting of 
NETLON® (made of polyethylen of 70g/m 2 , the 
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longitudinal and lateral length of each opening 
are 2000 /4 and 1 800 /x respectively ) applied upon 
MOBILONFILfJ® (made of polyurethane of 150g/m 2 ). 
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It will be obvious to those skilled in the art 
that many modifications may be made within the scope of 
the present invention without departing from the spirit 
thereof, and the invention includes all such modifi- 
cat i ons . 



0191355 



34 



WHAT 15 CLAIMED lg: 



1. A fastener tape for disposable diaper 
comprising a base tape carrying thereon an adhesive 
layer: said base tape is elastic; a hysteresis is 
generated between a tensile force exerted on said base 
tape and a stretch of said base tape; and a hysteresis 
loss ratio of a hysteresis curve is 20 to 

2. The fastener tape for disposable diaper 
according to Claim 1, wherein the base tape comprises a 
base sheet including a plurality of weakened areas 
elongate transversely of the sheet and developing 
substantially no drag and stress in response to any 
deformation transversely of the sheet. 

3. The fastener tape for disposable diaper 
according to Claim 2, wherein the weakened area are 
openings. 



4. The fastener tape for disposable diaper 
according to Claim 1, wherein the base tape comprises 
the base sheet including a plurality of weakened areas 
elongate transversely of the sheet and developing 
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substantially no drag and stress In response to any 
deformation transversely of the sheet and an elastic 
material integrated therewith. 

5. The fastener tape for disposable diaper 
comprising a base tape carrying thereon an adhesive 
layer: said base tape consists of a first portion and 
a second portion both being non-elastic and forming 
opposite ends of the base tape and an intermediate or 
third portion having an elasticity; a hysteresis is 
generated between a tensile force exerted on said third 
portion and a stretch of said third portion; and a 
hysteresis loss ratio of a hysteresis curve is 20 to 
80*. 

6. The fastener tape for disposable diaper 
according to Claim 5> wherein the third portion 
comprises a base sheet including a plurality of 
weakened areas elongate transversely of the sheet and 
developing substantially no drag and stress in 
response to any deformation transversely of the sheet. 

7. The fastener tape for disposable diaper 
according to Claim 5, wherein the adhesive layer is 
provided only on the surface of the first portion and 
the second portion. 
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